Nanopore characterization SAXS Characterization: In order to determine the growth per bilayer Al 2 O 3 / ZnO nanolaminates, SAXS was performed on 35 sequences of 5 cycles Al 2 O 3 / 5 cycles ZnO deposited on PC track etched membrane with a pore diameter of 200 nm. The SAXS profile
in order to confirm the TMS grafting on the surface. The success of the grafting has been attested by the observation of Silicon in low content (Si 2p binding energies 100.38 eV) that corresponds to Si-CH 3 bond. In addition contact angles with water were measured by applying a water droplet of 2.3 µL to the surface. The hydrophobicity was confirmed by the determination of a contact angle of 92°C on the treated HMDS surface. 
Derivation of the nanopore conductivity

Space charge (or PNP) model
To gain further physical insight into the nature of ionic conductivity in charged nanopores we rederive the conductivity and show how to obtain the limiting form in the homogeneous approximation. The pore level PNP approach, also known as the space charge model, to ion transport in charged cylindrical pores, takes into account only the electrostatic interactions. It is described by the following set of equations: the molar flux densities i j in the form of the extended Nernst-Planck (ENP) equations, incorporating ionic diffusion, electrical migration, and convection ( for each ion i),
concentration, i z the valence, ψ the local electric potential, and v the solution flow velocity.
The flow velocity obeys the (creeping flow) Stokes equation:
with p the local pressure, η the solution viscosity, 
Homogeneous approximation
When * 1 σ < , radial variations are weak enough for the homogeneous approximation to be valid. (The validity of the GCE approximation is delimited by (0) > 1, which shows that this approximation holds only at sufficiently low salt concentration or sufficiently small pore diameter via the ratio , with the threshold value depending on the surface charge density.) In this approximation the space charge model simplifies to the following set of equations (planar symmetry, with physical quantities varying only in the axial x direction): the spatially averaged ion flux density,
(As is usually done, we have neglected a small term proportional to the pressure gradient and In general there will be ionic concentration, pressure, and electric (Donnan) potential jumps at the interfaces separating the external reservoirs from the pore entrances. In the calculation of the pore conductivity there is an applied electric field and corresponding potential difference φ ∆ across the nanopore. In this situation the ionic concentrations are the same on both sides of the pore and therefore the pressure, and electric (Donnan) potential jumps cancel. The concentration jumps are embodied in the ionic partition coefficients, / 
equation A10
The first term in equation A9 arises from electrical migration of ions in the applied electric field and the second (electro-osmotic) term arises from the advective ionic current density created by the solution flow induced by an electric field, even in the absence of a pressure gradient. The conductivity in the homogeneous approximation is then given by In the presence of flow slip at the pore wall, the pure water hydraulic permeability is given by
where b is the slip length. We then find 
